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Novel transition metal cpd. - useful as an olefin polymerisation catalyst 
component with high activity yielding high molecular wt. polymer with high 
stereoregularity . 
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AB EP 629632 A UPAB: 20030224 

A transition metal cpd. of formula (I) is new. 

M = transition metal cpd. of Gp . IVa, Va or Via; Rl = 2-6C 
hydrocarbyl; R2 - 6-16C aryl opt. substd. with halogen, 1-20C hydrocarbyl, 
O-contg. gp., S-contg. gp.; Y = divalent opt. halogenated 1-20C 
hydrocarbyl, divalent Si-contg. gp . , divalent Ge-contg. gp . , -O- , -CO-, 
-S-, -SO-, -S02-, -NR3-, -P(R3)-, -P(0)(R3)-, -BR3- or -A1R3-; R3 = H, 
halogen, opt. halogenated 1-2 0C hydrocarbyl. 

Also claimed are (1) an olefin polymerisation catalyst comprising: 
(A) transition metal cpd. (I); and (B-l) an organoaluminium oxy-cpd. , 
and/or (B-2) a cpd. which reacts with (I) to form an ion pair; (2) an 
olefin polymerisation process comprising: (co) polymerising an olefin in 
the presence of (1) ; (3) a propylene homopolymer obtainable by 
polymerising propylene in the presence of (1) ; (4) a propylene copolymer 
contg. at least 50 mol.% propylene units, obtainable by copolymerising 
propylene and ethylene or a 4-20C alpha -olefin in the presence of (1) ; 
(5) a propylene polymer having (i) triad tacticity of propylene units 
chain, measured by 13C-NMR, at least 99.0%; (ii) proportion of inversely 
inserted propylene units, based on 2 , 1-insertion of a propylene monomer, 
measured by 13-C-NMR, less than 0.20%; and (iii) intrinsic viscosity (in 
decahydronaphthalene, 135 deg. C) 0.1-20 dl/g; (6) a propylene copolymer 
having (i) ethylene content less than 50 mol.%; (ii) triad tacticity of 
propylene units chain consisting of head- to-tail bonds, measured by 
13C-NMR, at least 98.0%; (iii) as (5) (ii) ; and (iv) as (5) (iii) ; (7) a 
propylene copolymer having (i) propylene content 95-99.5 mol.% and 
ethylene content 0.5-5 mol.%; (ii) triad tacticity of propylene units at 
least 95.0%; (iii) proportion of inversely inserted propylene units 
0.05-0.5%; and (iv) intrinsic viscosity 0.1-12 dl/g. (8) A propylene 
elastomer having (i) propylene content 50-95 mol.% and ethylene content 
5-50 mol.%; (ii) triad tacticity of propylene units at least 90.0%; (iii) 
as (7) (iii) ; and (iv) as (7) (iv) . 

USE - (I) is useful as an olefin polymerisation catalyst component 
(claimed) . 

ADVANTAGE - The olefin polymerisation catalyst has high 
polymerisation activity, yielding polyolefins with narrow molecular wt. 
distribution, narrow compsn. distribution and high molecular wt . . When 
polymerising an alpha -olefin of 3 or more C, the resulting polymer has 
high stereoregularity f contg. a small proportion of inversely inserted 
units, and has excellent heat resistance and rigidity. The claimed 
propylene polymers have excellent rigidity, heat resistance, surface 
hardness, glossiness, transparency and impact strength. The copolymers 
also have excellent heat-sealing, anti-blocking and anti-bleedout 
properties . 
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£Hb7Kiitg&2/ y ;k h y ^ y ;i/x— r;i/& if© 
Ktokftms' vj/as/UA'X— r-;u h y *^;i/S/y 

x^&iftf)^ 3ft©&7y -;i/»&£:'©>r-Y gt^&g ; 
tKnt*i/«, * K*2a xhif-x T'ntf^x 7 
h=¥2/&i:*©7;bn=if2/S, 7x./3f2/, ^f;i/7i; 30 
3rSA ^f;i/7i; 3fSA -*"7 h=¥2/&£©7 'J □ * 
2/g, 7i-W F^<>> 7i-M h^f 2/&£:*©7'y 

*2/;i/y5 7 &£©7;i/df71/y$ 7xx;by$ 
A y7ir.;i/7?A 2>'hy;by^A *Ji-? )l>7 
5A )tW7i-H5 ;t£¥(D7V -^7 5 

£tey;i/=sp;ky y -;i/7$;S;5!t'0i^*a : 2>* 40 
f;i/7*^7-f 2/731— ;i/7*77-r ;4^©7* 

77-f Att&£©y 
[0 0 3 5] rn£©?t^b*iggT*&£^£#$f£ 

b<. 4#lC;*^;k x^;k 7"dk>, ^ffllWR 

l~4©j^b*ift*T-&£;i£#$f* L^„ R 2 «U ^ 
5g&6 — 1 6©y y-Jbg&pjsU AttWKtt. 7xx 

;k a-^-7^;k p-i-y^M yy b^-t—M 71 

t>h'J;K ei/-^. y-fe-J-yf^k 7itl/-M 
7t7>K'Jl/-Mm§. Iti6ffl7t>7i- 

;k t7f;n'fe6it^SL^, rtiibcoru-;!/ 50 
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mt. BfffBR 1 tHiOAny>K^ jg«ft8ci~2 0 
©l£f b*3?ig. ^S5c i~20«An ^>fb^b*ms 

[0 0 3 6] X^iffX'tt, jfcJMfr?-, /\D-!f>M 

-?•> mm& i~2o ©Kfl;*3Ra, j^^ik 1 - 2 0 ©^ 

Ulgfc 1 ~ 2 0 ©£*Hb*ifi*, ^Sfc i~2O0;\n^> 

[0037] >f7f7-£*»t L-ai. MiaR 1 

;u75r*-h, 7i-^;i/7**-s, /<>y;ux;b 
7**- K P-h;ux>x;b7**- K h'J^^^K 
>if>7ji/7#*- k hy>r v7*f;K>€>7;i/7 

K p-^0;i//<>1f>7;i/7**- h, ^<>^7 

7b^n^>if>x;i/7** - hfciftf>;ub7** - h 
^5 L ;l'7;l/7^ , K 7i-;w;b7-f^-K 
/<>-if>x;i/7^ h, p-h;n>x;i'7-f h. 
hy^5 L ;b/<>if>7;i'7-c^- /<>^7;i/^-n/< 
>-g>x;b7-f h^i:*a)7;i/7^ hS^j^r* 

[0 0 3 8] ZLiX^><Do*>. AD<r>«?, K*» 1 ~ 

l~2O0 2*fflW*i, ^!5Cl-2 0O2«O 

;i/7-7A^ffi« 2iffiXX^fi. -O-, -CO 
- S -SO-, - S0 2 — N R 3 -P 
(R 3 ) -P (O) (R 3 ) - % -BR 3 

-air 3 - [££u r 3 te^mm*. j\u>fym 
mmm. 1-20 ©*ft*3Ris, gam 1 ~ 2 0 ©a 

i,2-x^-i/>, i/^^;i/-i,2- x^ 
1,3-h y 1,4-r l,2-i> 

-?a/\^ri>b>, l^-i/^D/Ndri/l/^^cil'roT^^U 

y&. ^7i-Wfux ^7i-;i/-i,2- x^u> 
^ tf(D7 y -;vr;i/* u^s^ t*©^iS[ 1 — 2 0 © 2 
ffl6©j^ft*^« ;?an^ u ir©±iaB8K» l - 
2 0©2fffi©^t7K*«S:An^>-fbLfe>'Na'!f>'fbJ^ 

;uixyi/>. y (n-7ntr;i/) <>y ^ (i-7atr 

7i-*i/'J b>, i/7i-;i/i/'J t>" (p-h'J 

;b) (HnD7i-W i/wytezo) 

7;i*rJlisV Uy. 7 )1*)17 V Uy, 7'J- 

i-;wi,2- y£/y;u^if©T;u*;i/^2/y;i/, T;b^ 
;u y y - ;i/ 2? 2/ y ;k 7 y - ;u 2? 2/ y ivmte z © 2 m© 

T-fmSmm ; ±IB2ffi©/r-r^WS©>7-^^5:>T T ;b 
VX7AtCg^L7c2fffi©>7';bVX7A^S ; ±fE2 

ffi©>r ^^«©>r m z x xicesi l r=. 2 #©7 x 
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K3R3Ri-2o©«ft*jRat «aaRi~ 

[0 0 3 9] Z<Z>5*>2ffi<D>r'(m&mm* 2ffi(Dtfjl 

wi/^yi/x 7;wbru-;i/i/yi/x ry-;i/ 

[0 0 4 0] «TtC_t§B-fi££ (I) 

jnft^»(z>**»*«S:a%-r. io 

rac-2/^^;i/2/y;i/-bTX {1- (4-7x-W>f- 

} ^wiw^ny h\ rac-^^^;i/i/U;i/- 
tr* {l- (2-^^;i/-4-^i-;i/-Y>T r -;i.) } y^n 
-•)^^DU h\ rac-^^^;i/>>U;i/-tTx {1- (2- 
*^;i/-4- (a-^^^;i/) A y^-jv) } y/bn-tfi* 
y^DUK, rac-^^^;i/^/U;i/>ex {l- (2-*^;i/- 

y K. rac-^^^;US/U;i/-tfX {1- (2-*^;i/-4- (l- 

K, rac-$;^^;i/->U;i/-trx {1- (2-**JI/-4- (2-T 20 

h\ rac-^^^;i/S/U;i/-tf^ {1- (2-*^;i/-4- (9-T 
>h5-fe-;i/) >f } f^Vl/n-^A^^nU 

h\ rac-^^^;i/i/U;i/-tT^ {1- (2-*^;i/-4- (9-7 

K> rac-^^^;i/^U;i/-tfX {1- (2-^^;i/-4- (p-7 

N\ rac-s;^^;i/$/U;i/-e^ {1- (2-*^;i/-4- (Ky 

DU h\ rac-^^^;i/S/U;i/-bf^ {1- (2-;*^;i/-4- 30 

Hdd7x-;i/) >r ;u) } 

□ U h\ rac-^*^;i/S/y;i/-t^ {i- (2-*^;i/-4- 

Hdd7i-;1/) -o-?-;!/) } ^;i/n~^i*^ 

UU h\ rac-S/^^;i/^U;b-bfX {1- (2-*^-;i/-4- 

(o-^DP7x-;i/) -f ;b) } *?1±*JV 

DU b\ rac-S***7l/J'y;i/-tr* {1- (2-^^;i/-4- 

(o,p-y?DD7x-;i/) 7i-;b^>f-;b) } ^Vl/ 

n— ^Ay^n'J K\ rac-^^^;i/i/U;i/-tr^ {i- (2 
-*^;i/-4- (p-^D ; t7i-jb) >f v-r-*— } 
-«JA^DyF, rac-y*^;i/2/y;i/-hf^ {1- (2- 40 
*^;i/-4- ; (p-h u;i/) >f y^-ji) ) y^3-9Ai? 

K, rac-5J*^;b$/y;i/-tfx {l- (2-^^;i/-4- 
(m-Nu;b) -05 s — HO } ywi^y^n'JK, 
rac-y^^;i/^>u;i/-tr^ {1- (2-**-;i/-4- (o-hU 
} y;i/3-^Ay?D'jK, rac-j?* 

)\r-kZ* {1- (2-^^;b-4- (o,o'-y^f;b7 
x-;i/) } y;i/3-9Ay?D'JK, rac- 

s?**7i/j/y/i/-if* {l- (2-*7-;i/-4- (p-if;i/7i 

>^-;i/) } i?WZ»>A^D'JK, rac-^' 
**)it*/V)\*-\£X {1- (2-*^;i/-4- (p-i-^D tf;i/7 50 
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x-;i/) >T>-r-;i/) } j;W-«)A^n'JK, rac- 

y^^;i/^/U;i/-trx {i- (2-*^;i/-4- (p-ros^i/? 

x-;b) >f>^~;b) } y;i/n-^7Ay^D U K. rac- 
t?**Jbi/VJb-\£x {l- (2-*^;i-4- (p-tr-7xr. 

-f } ^i/nz^^^pu n\ rac-y* 

*)\/*/V)\,-\fX {1- (2-;*^;i/-4- (m-tf^x^l/) >f 
>«r— } VIxVZuV rac-^^;i/^ 

u;i/-tf^ {l- (2-*^;i/-4- (p-bu^f;i/i/'j;i/7x 
--r } Vfr-n—vuvtuv K, rac-y 
^$=-;i/S>u;i/-e^ {l- (2-*^;b-4- d-hy^^S/ 

K, rac-^^^;i/i>U;i/-trx {1- (2-xfJM-7x- 
;b^f } *;;i/3 - *72±V>? D U F\ rac-^7x 

r.;ui>u;i/-tr^ u- (2-xfM-7x-;K>f- 

;b) } ^I/n-'JA^^P'J h\ rac-y*^;b2/U;i/- 
fc?X {1- (2-7xi;H-7x-M>f-;b) } s?/b 
K, rac-^^^;i/S>U;i/~hTX {1- (2 

-n-yn^H^x-jK^f^i/) } ^;i/n— vIkV 

9UV rac-^x^;i/i/U;i/-fcfX {1- (2-*^;i/-4- 
7x-M>f-il/) } — i^A^^n U h\ rac- 

i/- (i-7u\i)\,) e/U;i/-fcfX {1- (2-^fM-7x 
r;K>r-;b) } V2±V9 U U rac-^- 

(n-^;i/) ^/U;i/-tfx (l- (2^f;H-7x-;H 

*i/)iyV Jl-¥X {1- (2-^f;M-7xUW>f- 
;b) } »3-i)A^D»JK, rac-*^;i/"7x~;i/S/ 

u;i/-trx {l- (2-^f;H-7x-;K>r-;i/) } V 

)\zn~VI±Z?>7 n U rac-^/^xr:;bi/U;i/-t^X {1 
- (2-^fiH-7x-M>r-;b) } 

Ks rac-y (p-hu;i/) i/y;wtrx {1- (2-^ 
f;H-7x»;H >-r^;i/) } ^Vl/rz^^A^^ n U 
h\ rac-fy (p^DD7xi;i/) ^U;b-tfX {1- (2- 
^;H-7xUW>f-;H } vVbrr— ^AS/^ n 
U K. rac-^^U>-bf^ (1- (2-pC ^;i/-4-7 x— ;L/>f 
y^-)l) } yjlzi—VjUisZUV K, rac-x^- U>- 
tfx {l- (2-^f;M-7x-;i/>f>r-;i/) } vVbn 
-W^D'J rac-i/^^;i/>^;b^;i/-^X {1- (2 

-^f;i/-4-7x-;H>f-;i/) } s>Vi/3-^A^^n 

y h\ rac-^^^;i/XX-bTx {1- (2-^f;b-4-7x- 

;i/>f } y;i/3z«>Aj;{rn y K, rac-i/^-^ 

;i/i/y;i/-tfx {1- (2-^f;H-7x-M>f- 
;b) } ^-OA^D^K, rac-^^^-;i/j/y;i/- 
t:'x {i- (2-^f;H-7x-M>f-;i/) } 
-9Ay^f;u rac-s;^^;i/S/y;i/-tfx {1- (2-^ 
fiH^x-jb^^f-W } ^A*^;i/# 
nUK rac-^^^;i/^u;i/-ex {1- (2-^^;i/-4-^ 
xi;i/Of-;i/) } ^;i/=3— $u y K^y 

y'JJb-^ {1- (2^fjH-7x-JK>r-;b) } 
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b) . rac-^^^;i/S/U;i/-brx {1- ;i/-4-7i 

— 10<<>¥—)V> } vVbn-^Ai/ (p-h;i/x>x;U7 
*■**- . rac-i/?l^-;Ui/U;i/-tf^ {1- (2-*^;i/- 

4-7i-jK>f-M } i/';w-9Ay (*^;i<;x;u 

h) , rac-S?* y;]/-^* {1- (2-*?- 
M-7i-M>f-A/) } (Wl/7 
;\,#u**yx)i>7-{-)--b) ■. rac-P**}i*/V;i- 
fc^x {l- (2-^f;i/-4-7ir;K>f-;i/) } ^Vi/n 
— VJUV (h;V7MD7tf-h) , rae-2?**-;uS/ 
U;i/-e^ {1- (2-^f;i/-4-7i-M>f-W } v 10 
J\,n-V2*^J VUV K (n-7*h+^K) , rac-^5 1 

;i/^u;u-trx {1- (2-^fjH-7i-;K>f- 

{l- (2-)ifw-7ii;i/-f>f-ii') } 
^l/azWtVi'D'JK (7x;^i/K) ft£\ 

[0 0 4 1] *|§^T-tt, ±§B<Z)J:e»^<b^WCi3^T 
£?;i/3X<7A£M£. *Z-Vl±'&m. A7^-?Ai 
A, tfA£«, x;t:7*&«, *y*)l&m. 

[0 04 2] iaIffig^&Kfb-£4tf«, «fl*5 -6 S ft t b 

ji-b^^ >a#ffl«BK€:^«-r*(B-i)««r^/^^i> 

<, *fc#|H§¥2-7 8 6 8 7 94*4RtCift5%£tlTtt& 
[0 0 4 3] StM»Iffl7;i/5;^Mt fcfcjttfT 30 

(1) wmKz^m-rzit'&mibzwtm&ykz-smir 

itm l -fe U -7 A;>J«7ft £©Kft#j^#JHW*lc, h 
U7;W*7;i/U -7 Aft t*CD*«8T;i/ 5 - <7 Affc^ft 

(2) Kyify % H;i/x> % if;n-f;k f h5t 
Kny^ftt'ro^ttctJT', h 'J -9A 40 
ft ^©*«r;b $ - -7 A-fb^ancessK-^ *\>*3K««: 

T;b^p;bT;b ^ - <7 a ft £©#*7;i> $ - -7 Afb-£#> 

[0044] ftfc, ;^>n 'j>m<omw& 

j *-*y<Dmmfr'offl&jbs> ^ittfcmmmTJv ?-*7 
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T;i/ $ 7 * -9" > ®^^tC^?§ $ iirT <fc 

[0 0 4 5] y;^7=¥-tf->£p§g-r£l£{cfflv*.b*v£ 

U n-^;i/7 ;i/ 5 x -7 A, h U W V -f+frVto 
A, f>Usec--7*^;i/T;i/5— >7A, h V tert- zT^-foT 
;i/$-i7A, h U^>^;ut;I/^ — •t'A, h U /\3rS/;i/ 
T;U$-<7A, h'Jtff;i/7;b5-7A. h'Jf^l' 
T^S-^AftifOh 'J7^A7^$-fA ; h U *s 
VU'\3fi/)l>T)\'$.-y2*. b U y9U*9^;V7)VS. 

-«7Afti:*©hue/^n7';i/dr;uT;i'$- , 7A ; y*r 

Jl/7JbS-7A7n U h\ yif;i/7J^-7/»^n'J 
Ks i/if;i/7;i'?-9A7*D?K. V^V-ff-ybTto 
$"7A7PU KftifCO^'T^^^T^^— fA/\7-< 
K ; i?if;i/7;i/$-7AA'f K^-Y K> $M Vf^fr 
T)VS.— >7A/\-f K5-f Kftif©^T;b*-«/7';U$ — "7 
A/W K^-f K : ^^UTA^ x>7A* K» 

xf^7;bS-9Aih^i' Fft£tf>^7;i/*;i/7;i/$ 

zK7AT;bn#J/ K ; ;i/7;i/$-7A7i; dr>> 

Fft ¥<D i?7JV3r)lTfr $ - >7 AT 'J - D ^ y Kft il'^ 

[o 04 6] ^n^<De)t), MJ7;i/*;i/7;^-9 

A, hU->?D7;i/*;i/7;b$-7A^l<. hU 

vy&mm*&f&izm\i^nzmm7fl'$.-v2*it'&® 

LLT. TIB-flS^ (II) T'*$tvS-rV7°U-;i/T;b 
^ - 17 A &fflVN£ 3 1 
[0 0 4 7] 

(i-C 4 H 9 ) x A 1, (C 5 H 10 ) 2 - (II) 
(5£>t», y, zttiE(D^[T-*>y, z^2xT'S> 
) ifBO-t-pft^T^^-^Afb^Wi, #3ST- 

n,* -yj*t b u-f y^^r^^-^A^M^toi* 
[0048] r;i/S y**i?©»«*fcttiBW«[tcfflv^ 

LTt±, h;bx>, dpi/l/>, 

i/^>ftif07?S^-fb*fg. ^S^r 

*v 9Tiiyr*z<Dmmmmfc*m* 

n^>*>ftifa>flilil»&Kft*3R. iiv vy. *m 6 
tfifti:'<7)5vfi©^f»vxtt±fa7l : S^'fb7K^ fliflfi^ 

[0 0 4 9] *»WT?fflV^e>nS*U7-f 
S:«<a-r-S(B-2)«f|ffi8#*«'ffc-&«» (A) tSfSLT 
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>f ztt&m (wt t^(b-2)j tmm 

■tZZttf&Z. ) tLXit. #i?l-5 0 1 9 50 
^ft^P 1-50 20 3 #B§¥3 - 1 

7 9 0 0 5#4i#. $#IH¥3 - 1 7 9 0 0 6#2;$8, # 
gg3p3-2 0 7 7 0 3fM, 4^^3-2 0 7 7 04 
*4«|» US-547718 ^38fc £'(CIB« A 

[0 0 5 0] jv^^mtLXit. h^ir^nx 
h'jy. (4-7Un7i-^) ;tfay. buy. (p-h'J 
tfny, buy. (o-hu;u) #ny, h'jx (3,5- 
y>if;i/7x-;i/) sifny, hiiy (^y#y;i/;*-c]y 
x-jl/) /Knx MgCl 2 , A1 2 0 3 , Si0 2 -Al 2 
0 3 teZtffflBXZZ. 

[0 0 5-1] -f*>ttft^*i:LTtt, h'J7xrW 

- k hUn-y^l/Ty^x^A-^h^X (^y*y 
Wn7ir;i/) tfy-k N,K-y^f;i/7rij--?A 

f h^^T. (^>^7WD7i-W /tfb-K 7i 
n-fe- K>57AtD7i^l/) Tjfp-h 

[0 0 5 2] ij)V^z/^mt UTtiU K7**jK5 
l-jtUI/Mtf.y-Trfc/K^y. fc^Xn-^^l/T:^ — ^ 
A(l-AMKfA) #l/-K hUn-y-fyi/ry^Ex 
?A (T.s-^jtuwttfy-?*) jffl/-k hUtt-^/i/ 
Ty^xtfA OUt^/W K^-f K-7-*/l//ttf2/-? 

[0053] ±ma>&t>%itiiffim&mi£'0t® ca) t 
fcmLx^j-yMzmf&^zit&mB^)^ 2mu± 

7 0l^fflil^MtS (C) *«T;i/5-9Aft 
£tt <«T if£# (C) j tlB*** ) £ 

;b = - O 2*{£&<& SrM^-T £ r t tfX- # £ „ 
[0 0 5 4] R 7 n A 1 X 3 . n - (III) 

R 7 tiJ8WRl~l 2©Kfb*JR*T?*y, X 
itj\ nfym**. fcii*^I?T'fe y , n a. 1 ~ 3 t*& 
5. ) ±K-JR« (HO icfcwr. R 7 ttlKSHSi- 
1 2£D^b*^SM^.«T;i/^;i/S, «>fD7M;n 

^y^;u& 's*2/;HS. *>*p/<y 

[0 0 5 5] Iffli^4tt87;b?-7Aft^tl (C) 
?A, M)t7f;i/7;b5-'?A, h U (2-X^;i//\^r 
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'JT^T^UOi ; ^fy7*l/-;i/7;^n>7A^ 
h'CDT/'b^"— ;UT;i/5 — "2 A ; i^^TVl/^ — ?A£ 

n «; h\ s?x^-;i/y A' 5 — v a ^ d y H\ ^vynt: 

;i7;i/5-i7A^DV h\ i/"-f V y^;i/T;i/5 x?A* 

;b7;i/^ -7AA5-f K ; ^ffl'7;i/5-'7Atx^!!' 
n'JK, if;i/7*5-7At^^7DU K. -fyy*p 
>j»A-fexdr^ n u y^;i/y;i/$x?A 
10 i»x3p^p'Jh\ x^;i/7;i/Sx<?A-tzy.3fyp $ 

4 yypfcf;i/7vi/5x<7 a^^du K, x^;i/T;u5- 

K ; £/x-3 L ;b7*;i/5Xi7A/W K^-f K. ^V^f;!/ 
y;i/*x^AA-f K^-f h*Jfeif©7';i/*;i'T;i/5-'>A 

[0 0 5 6] tfc^T^^x^A-ffc^ (C) 
T, Ti3-«*5£ (IV) T*^$*iSfb^$:fflVNSri:t) 
20 T*t5. 

R 7 n AlL 3 _ n - (IV) 

(5£*, R 7 HLhUfclWC**;. Ltt-OR $ l, - 
OSiR 9 3 S, -OAlR 10 2 i, -NR'^i. -Si 
R 12 3 «*fett-N (R 13 ) A1R 14 2*T-&M. nlil 
~2T?*»J» R 8 > R 9 , R 10 fe«J;^R 14 tt^^;i/^ 
x^;i/a. -fyyatf/bit ^fy7*f;i/i, s/^n's^ 
S/A«. 7x-;H4m'J, R n tt*3R«-T-. 

x^;b^ ^fv^n^S. 7ii;H, hU* 

30 x^;b3S4^T?**. ) z:<D£e>&;£$y;i/iiXt7A{t 

^©«:*>T*tt, R 7 n A 1 (OAlR 10 2 ) 3 . n T'^S 
*v5ft^B)» «IAtfEt 2 A10AlEt 2 , (iso-B 
u) 2 A 1 OAl(iso-B u) 2 4if^ffSLl\ 
[0 0 5 7] ±m~m^ (III) i3J:t>* (IV) T'^^tl 

zmMTJisL-v^t-etymntpxiz. -^r 7 3 ait- 

[0 0 5 8] *5§^T-fflv^e.^^&p^-uy ^ yM^-fflM^ 
It. f&ft (A) . ^(B-l) (£fcl£/£#(B-2)) feJ:^ 
40 mM(c«fc»;fi)c^ (C) &^«5ttjKft7K*iS«E**fett* 

[0 0 5 9] ^"1/7^ ^fi^-fflM^OiHlgtCfflVN^nS 

y, Kf^^j y, itm^ if©iiiift«iKft*3R ; i/ v p ^y 
#y, ->^7 p^.^r-9-y, ^^^i/^n^y^yjScifcDBI 
«aaKft** : ^ytfy, h;i/x>. Jri/yy^ii'«75^ 
Wft*I;xf i/>7DUK. ^n;b/<y-ey. V 
50 * □ a ^ * y^t'<7)Aayy'(b^t*^$).s>vN«z:tv'b 
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15 

©iB^gjfc £ *m\f -5 Z. £ #T' £ 5 . 
[0 0 6 0] ^i/7^>S^rffl«!^$:Si8SS-r2,IS<Z)#m 
d<2^«Mmitt;re&£#, Ad(B-i) (*fe£Ad 
(B-2)) fcAd (A) tZmUff&fr. Ad(B-l)hAd 

(C) iiSrig^L, tfc^T-Ad (A) &ig-£rrs;b\ A 
d (A) fcJfta-(B-l) (*fcttAd(B-2)) tss-g-u 

#^T-Ad (o £s-£-r.5rf>\ &s<^«:. Ad (a) 

fcAd (C) i:£*B£-U 7*V*T*AdAd(B-l) (*£ 
liAd(B-2)) ZmttZZHttft* 

[006 1] ±§a#AdS:iI-£il-sic|SgUT, Ad(B- 10 
l)fp(D7Jl>$-y2±£. Ad (A) tp<DM&£:mt<Dm 
(A 1 /^#£J|) tt, IflO-10000, # 
*L<«2 0-5 0 0 OTfe'J. Ad- (A) (DilStt, 
mi 0 -8 ~l 0 _1 ^;i//>J «y h;k #3: L<ttl 0 _7 ~ 
5X1 0" 2; E;1//U y h;i/0)«gB'7*&-5. 

[0 0 6 2] Ad(B-2)&ffl^£#^, «»'(A) t« 
d(B-2)i:ro^;Ht (Ad (A) /Ad (B-2)) Mu ilS 
0. 0 1-10, ^KttO. l~5ffl«SBT'*'J, 
Ad (A) ©«fl»i, »1 0" 8 ~1 O^^lz/U^ h 

»*i/<tii o _7 ~5 x i o' 2 wj h;i/®jS 20 

[0 0 6 3] Ad (C) SrfflV*.g>#-£tt, Ad (C) 41 

©7;i/$-fAj|^ (ai c ) £Ad(B-i)t£<z>7';i/^ 

•7A|§(^ (A1 H ) fc©fflC-?it (A1 C /A1 H ) 
tt, aSO. 0 2-2 0, $J*L<&0. 2~10fl)i 

[0064] ±fE#8fe£Adtt, l^Stt'S'qLT 

^S-^SKtc^igimgfct, 5 0 — 1 5 01C, 

$?*L<ti-2 o-i 2orr-&u, gawsiaitt 1 ~ 1 30 

0 0 0m itf ^ L<li5~6 0 OdRaT'feS. 
[0 0 6 5] *»WT?ffl^e.n«*U7-f >fi^ffl«fflt 

flc-ea&sfstt^-^aftjc. _tiaAd (a) , Ad <b) 
sirj^d (o <D?%'pt£<t.*,-'mai$.fttfm.wt! 

[0066] mmmftt LTa&nnmitmtfftt l 

<, t-t^lis io 2 , Ai 2 o 3 fciffeM^I-scii:** 

Tli, x^U>, 7°ak?i/>, l-?r-:vfci?(Ba-;*-U 
fcL<ti:*f L u>&£Adi:L,T£A3*t£m 
* {i#fil=rfls £ «^-r -5 3 £ #T * -5 . 
[0 0 6 7] *«WtfflV»e>H«*l/7-f>l^ 
fKKtt. ±«B©«lK-f-«a#. Ad (A) , Ad 
(B) . ^fi-^ic^yftAI-s^u^-f >s^#««fc 
?->*, mM(Cj:»;Ad (C) *Mb^A$ti^^b7Y >m 

[0 0 6 8] ^fS«^JC«^e>n-5^-l/-7W >tLT 
te, -/ntTu^, x-^u:/, l-7*-r->fc t'co* 1/7 f > 50 
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[0069] *$%mizm?>*is7 4ym&mMm 
±te<z> «t e> ^=g-Ad^fc%^- 1/7 -f ymisizmm 

fc*l!itf>Ad, ft&gfcAdi: UTffl**^**^ 

[0 0 7 0] *|g^©7 , ntfl/>^x^7. hv-tt, ± 
.U > t e> 3 i: tc J: o TIBIt £ ^ £ #T*S 

[0071] mm&&m-e&±i£Lt=.fmm&e>f&icm 

[0 0 7 2] •7'D^l/>tX^l/>^(D«a-a-?SS{*, 

sassa^&iufe-rsiefcti, sis-5 o~i 0 or, 

»iL<{40~9 0TccD«gHT'$>sz:i:^M*L<, i§ 
fc^^-SI^Cte, SS0-2 5 01C, L 
<tt2 0-2 0 OXGDSgBT'&SriltfM* * 

— 12 OX:, $J*L<li2 0— 1 0 0r©«gHT*$>-5Z. 
fcjWKLv*. ft«-^JE*ti, a^, m~i00kg 
/cm 2 , If * l< (Jf 5 0 k g / c m 2 <D^ftTt 

fiJS*fr©J4J&* 2 aeLhJCd-WTff ^ 3 £ %i nltgT'fe 
[0 0 7 3] #^7"n^l/>^l7^hV-(i!)^ ' 

[0 0 7 4] 
[0 0 7 5] 

[0 0 7 6] 1- his-jimtefam. mm&nt 

- h i/-)imt&&m* y 4 M-r >A-ir hgmt, v / 

[0 0 7 7] H- biy-Jim^US. 
m e>tLt^<U V-$:«^^T. T #V S: 5JiJ#ftfc 3 Om 



(10) 
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m*CD— $M¥ffl$lC<}: »JifiI3 0 cm, 5 0 /* mCD? 
[0 0 7 8] Jfcjg&ftl*. fgflgiSg : 2 1 01C (Jf ffl« 

mm<Z):£/-;w\*-3:ffl<^2 k g/ c m 2 tf>JE?jT* 1 # 

fe„ i©tt»*»e>«i 5 mm«)«timrftflj 23 

1 C©iSJgTT't-h^-;i/g|55:S!iaijSM2 0 Omm/ 

3\ fjn^si 8or©*#T»aiitbfeiB©aoiit«»iA 

A'3 0 0g/2 5 mm\Zt£Z>i/-)\sA-<DUB.%: t- N 
2/-;nw»aaE CO 

[0 0 7 9] [|ft«g|ft<o - M> - ;i/BH j&ag 
5 0°CT\ 7Hra*M!yiL;fe«tc. ±IBi;ra«lCLTifl 

gtigft* U mtSBSfttrtfi 3 00g/2 5mmC 

fts t - h i>- ^ -<DUg.ziimm&<D t - h 

[0 0 8 0] 7 4frl*<iyr\9 
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wis) fcxMSLfe. s^x^-cDieism^sp 

©JE^te 1 / 2 >f * (12. 7mm*) 
[0 0 8 1] 7-f h«^5 



^fttJHjKU^nhri/^H I POL TN yb- KJ 7 0 0 
U^h7n-U-h (2 3 Ot) 1 1 g/104J\ 
0. 9 1g/cm 3 ) 8 OMMgpi:?: K^-T^l/> K 

2$uffma&fflv^T2 o or-eigMbTtff'jyafcr 

Sfflvv 8fffij»J£HUcT»IIB»K2 0 0iC, 
0X;©^TASTMJ*»fiffcJ«?gL-t©7-f V? MB 
VttK(IZ) &s ASTM 2 5 6[cm^LT!tteL 
fc. 

[0 0 8 2] jRiJ^j&g : 2 3°C 
WR^T : 12. 7mm (ffi) X6. 4mm (ffS) X 
6 4 mm (*£) 

[0 0 8 3] ^;i/h7D-l/-h (MFR) 
7-f V* h«WW(Efl!>tijeB(plC|I»bfejKU^ , Dtri/> 
iffiJ55c»COV\T, ASTM D 1 2 3 8tC^jS5LT, ft 
12. 16kg, igS2 3 0'CT«Lt o 

[0 0 8 4] 

?U-7"»C, ^3Hf->£8 'J «y WM±&*, 6 0 , 'C^;:# 
^£L7a bf U> £ 1 B#fi3^£: l J 2 5 0 'J 7 S^/fcif U 

1 BSrlffl&fcy 170iJ-v H;bS:aU«»tC7-f - K 
L/, 8 k g/c m 2 -G{C#/±L;k„ 
[0 0 8 5] K U -f V •7*-9 1 /'l/7;U 5-7A8$'J 



f ;i/£/'j;i/t?7x {i- (2-^f;ir4-7i-;K>f- 
;b) } y;i/3^9Ay7ny K&z rl^cifit 
o. ooe^u^i/iiii. tru>i:x-^i/>i:(Dig 

t>iS* (^;UifcT'6 0/4 0) SraUKWK17^-KLT 
8 k g/cm 2 -GfC#-fc>ft#«b6 0X:T'4 5$MM#«: 

[o o 8 6] tt&n&tfu v-ti8 6 o gt-fey, m& 

fSttttl 4 3 k g#'j7-/5 U^l/Z r, fifiKftft 
10 [tj] =1. 4dl/g, If U>M=3 3. 6^;b 

%, HR-me^ <b ft & 7 n e u > jmssmmp© hut 
K*?f^f-<- = 9 7. 5%, ^nfcfi/^^y v- 

<7)2 , 1-#A tCS^5 < ffi*^«B!lJPLfi(Offl-&li 0 . 2 7 

%. 7at^u>^/-v-<m, 3-» A (c«^5 < feS^^I'J 

#&©«H=H±0. 0 3%«Tt"*ot. Wfcftfe 
jK U v - © «?I4tH£ 8: iKlJg L &. 
[0 0 8 7] 

i 7 o >j <v h;i/^e> e o u y h;wciog u -7*0 tr i/> 

20 £if 1/>£©«^#*<D^;1/Jt£ 6 0/4 Ort^ 8 1 

/ 1 9 {c^ji t «u mmm 1 1 mtaitc in^?: 

[0 0 8 8] ff6*lfeiK'j7-|j:9 0 0 gTfft»J, «^ 

iSttte 1 5 0 k gdfu v-/5 'J =e;i/Z r, mmW 

[7?] = 1. 5dl/g> If b >^-g= 15.4 =E;i/ 

%> H-s^^ & ft £ 7 o tr u >*fe»^gp© h y t 

K^^-f -f S/t- W-=9 6. 7%, ynt^l/>^7v- 
©2 , l-» AtCS^5 < ^«^MM'J#te©SU^« 0 . 2 8 

%, 7"a tr u > ^ j v -© 1 , 3-%$ < fes^p^i'j 

30 J*ti©9tett0. 0 3%JS4TTf*ofc. 
[0 0 8 9] 

[HSg^J3] 3fl54J"fCg3RflHftUfc 1 7 U >V bJUD*- b 
VV--7\Z. ^Vy* 8 U -y b)W *144 0ml ft 
iA*i, 70'CtC#!gL7'D^U>?:l^ttJ2 53 
•J ^y hil/tifU>2 2 U <y h^&aaRWlC^ -f - K 
U 6. 5 k g/cm 2 -GlC#ffiUfc 0 

[0 0 9 0] h'J'fy7'f;i/7;i/5l7A8 5'J 

^f;b7;i/5;*D->l. S^'J^;!/, rac-t?^ 

40 f ;i/i/';;i/trx {1- (2-^f;H-7x_ji/-{ >f-'— 
;i0 } ^l/ni^Ayj'D'J K^Zrg^ISU 
0. 0 0 6 5 'J =^)VM^ -Ja^uytiL^-i/ytcDm. 
-^TtfX (=E ;i/JtT-9 2/8) ZmtftWlZyj - KLT 
6 . 5 k g / c m 2 -G{C«*>ft * ? i 7 0'CT*3 0 frfSM 

Uv-SrEURU. 1 1 0-CT'l O^fiaWKeftUfc. 
[0 0 9 1] #e»*lfcjK'JV-tt7 0 0gT?»»J. 

ffiittii 1 7kg^u-7-/5 | j ; t;uzr < mtmm 

[tj] =2. Odl/g. if 1/>M= 6. 0^)1 

so %, gB-^^e>ft-5-7*n ¥\s>m&.mm®<D b ut 
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K**-r^>5^ — 97. 51 ^D^^yv- *tfV?-<D&m%)&t:WfeLt~o U±(Di&mZ& 1 IZm 

%, ~7xi tf i/y^ j v-tf>i ,3-#p Alcgo* < feg^MiJ [0 09 2] 

S 1 









^fifirflW 3 




1-11 


1-5 


2.0 


^*l>>tt (*S> 


33.6 


15. 


6.0 


& CO 


— 


78 


115 




97.5 


96.7 


97-5 




0.27 


0.28 


0.16 




£ 0.03 


£ 0.03 


£ 0.03 


t-hv-/UBflte£j£ CO 




80 


112 


CO 




83 


115 


I Z 0<g f • cm/an) 


30 






7* A*i*>f K3£# 

(kg • cm/ aa) 


5300 






* 'J 1 D t* V *ytU£&jC7>MFR 
<g/104fr) 


17.8 







(72)3%mm m m *. m 

(72)?§B)!# * ft ft A 

UU P «&3!f|Sft*BrjfD* A T Bit 2^ 



(72)|§^# ffl ft # 1 

(JU P»3&SJl»?n*Br?II* AT g 1 S 2 ^ 

(72)?gH£# « # ft * 

0jP»^l|JjBl*BIfB7fcATB 1*2# 



